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their axes of rotation far enough forwardly to assure that 
their forward extremities are generally transversely aligned 
with the front extremities of the cages 46 and 100, for 
example, so as to effectively provide a moving conveying 
surface. 5 

Although preferred forms of the invention have been 
described above, it is to be recognized that such disclosure 
is by way of illustration only, and should not be utilized in 
a limiting sense in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodi- 10 
ments, as hereinabove set forth, could be readily made by 
those skilled in the art without departing from the spirit of 
the present invention. 

The inventors hereby state their intent to rely on the 
Doctrine of Equivalents to determine and assess the reason- 
ably fair scope of their invention as pertains to any apparatus 
not materially departing from but outside the literal scope of 
the invention as set out in the following claims. 

We claim: 

1. In a machine for mowing crop materials, the improve- 20 
ment comprising: 

a cutter bed including a series of rotary cutters extending 
across the path of travel of the machine and rotatable 
about individual, upright axes, M 

said series of cutters including a plurality of intermediate 
cutters and at least two outer cutters located outwardly 
beyond and at opposite ends of the plurality of inter- 
mediate cutters, 

said intermediate cutters including a pair of drive cutters 30 
to which driving power is supplied for all of the 
intermediate cutters; 

at least a pair of hydraulic motors operably coupled with 
respective ones of said drive cutters for supplying said 
driving power to the drive cutters for distribution to the 35 
remaining intermediate cutters; 

power distribution means operably interconnecting all of 
the intermediate cutters with one another in an unbro- 
ken drive line to effect said distribution of driving 
power from the drive cutters to the remaining interme- 
diate cutters; 

means for supplying hydraulic fluid under pressure to said 
motors for operating the motors; and 

means operably coupling the outer cutters with the 45 
hydraulic motors for driving the outer cutters, 

said means for supplying hydraulic fluid including con- 
duit means communicating said motors with one 
another during the application of driving power to the 
drive cutters in a manner to cause the motors to share so 
the load of driving all of the intermediate cutters and all 
of the outer cutters. 

2. In a machine as claimed in claim 1, 

said cutter bed further including an elongated housing 

located beneath the intermediate cutters, 55 
said power distribution means being contained within said 
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3. In a machine as claimed in claim 2, 

said power distribution means comprising intermeshing ^ 
gears. 

4. In a machine as claimed in claim 3, 

said means operably coupling the outer cutters with the 
hydraulic motors being located exteriorly of said hous- 
es- 65 

5. In a machine as claimed in claim 4, 

each of said drive cutters having input drive shaft means 



operably coupling the drive cutter with its correspond- 
ing hydraulic motor, 

each of said outer cutters having driven shaft means 
operably associated therewith, 

said means operably coupling the outer cutters with the 
hydraulic motors comprising mechanism interconnect- 
ing the drive shaft means and the driven shaft means. 

6. In a machine as claimed in claim 5, 

said mechanism including an endless, flexible drive ele- 
ment entrained around said drive shaft means and said 
driven shaft means. 

7. In a machine as claimed in claim 5, 

said mechanism including a set of intermeshing gears. 

8. In a machine as claimed in claim 5, 

said mechanism including a gear box on each of said drive 

shaft means and driven shaft means, 
said mechanism further including transfer shaft means 

extending between the gear boxes of a drive shaft 

means and a driven shaft means. 

9. In a machine as claimed in claim 2, 

said means operably coupling the outer cutters with the 
hydraulic motors being located exteriorly of said hous- 
ing. 

10. In a machine as claimed in claim 9, 

each of said drive cutters having input drive shaft means 
operably coupling the drive cutter with its correspond- 
ing hydraulic motor, 

each of said outer cutters having driven shaft means 
operably associated therewith, 

said means operably coupling the outer cutters with the 
hydraulic motors comprising mechanism interconnect- 
ing the drive shaft means and the driven shaft means. 

11. In a machine as claimed in claim 10, 

said mechanism including an endless, flexible drive ele- 
ment entrained around said drive shaft means and said 
driven shaft means. 

12. In a machine as claimed in claim 10, 

said mechanism including a set of intermeshing gears. 

13. In a machine as claimed in claim 10, 

said mechanism including a gear box on each of said drive . 

shaft means and driven shaft means, 
said mechanism further including transfer shaft means 

extending between the gear boxes of a drive shaft 

means and a driven shaft means. 

14. In a machine as claimed in claim 1, 

further including means defining a crop discharge opening 
behind the cutter bed for receiving crop materials cut 
by the series of cutters, 
said discharge opening having a pair of opposite ends, 
said drive cutters being located adjacent said opposite 
ends of the discharge opening. 

15. In a machine as claimed in claim 14, 

each of said drive cutters being provided with upright, 
input drive shaft means for receiving driving power 
from the hydraulic motors, 

said input drive shaft means being located outboard of 
said opposite ends of the discharge opening. 

16. In a machine as claimed in claim 15, 

each of said outer cutters being provided with upright, 
driven shaft means located outboard of the input drive 
shaft means, 

said means operably coupling the outer cutters with the 
hydraulic motors including mechanism interconnecting 
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the drive shaft means and the driven shaft means. 

17. In a machine as claimed in claim 16, 

said cutter bed further including an elongated housing 

located beneath the intermediate cutters, 
said power distribution means for the intermediate cutters 

being contained within said housing, 
said mechanism interconnecting the drive shaft means and 

the driven shaft means being located externally of said 

housing. 

18. In a machine as claimed in claim 16, 

said mechanism including an endless, flexible drive ele- 
ment entrained around said drive shaft means and said 
driven shaft means. 

19. In a machine as claimed in claim 16, 

said mechanism including a set of mtermeshing gears. 

20. In a machine as claimed in claim 16, 

said mechanism including a gear box on each of said drive 

shaft means and driven shaft means, 
said mechanism further including transfer shaft means 

extending between the gear boxes of a drive shaft 

means and a driven shaft means. 

21. In a machine as claimed in claim 1, 

said cutter bed including an elongated housing located 
beneath the intermediate cutters and containing said 
power distribution means, 

said means operably coupling the outer cutters with the 
hydraulic motors being located externally of said hous- 
ing, 

said cutter bed further including a pair of supports fixed 
to and extending outwardly from opposite ends of the 
housing, 

said supports being located beneath said outer cutters. 

22. In a machine as claimed in claim 21, 

said power distribution means comprising intermeshing 
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23. In a machine as claimed in claim 21, 

each of said outer cutters having upright driven shaft 
means rotatably. supported by said support, 

said means operably coupling the outer cutters with the 
hydraulic motors including mechanism operably con- 
nected to said driven shaft means. 

24. In a machine as claimed in claim 23, 

each of said drive cutters having input drive shaft means 
operably coupling the drive cutter with its correspond- 
ing hydraulic motor, 

said mechanism being operably connected between the 
drive shaft means and the driven shaft means. 

25. In a machine as claimed in claim 24, 

said mechanism including an endless, flexible drive ele- 
ment entrained around said drive shaft means and said 
driven shaft means. 

26. In a machine as claimed in claim 24, 

said mechanism including a set of intermeshing gears. 

27. In a machine as claimed in claim 24, 

said mechanism including a gear box on each of said drive 

shaft means and driven shaft means, 
said mechanism further including transfer shaft means 

extending between the gear boxes of a drive shaft 

means and a driven shaft means. 

28. In a machine as claimed in claim 14, 

further including a conditioner behind said opening for 
conditioning the crop materials passing through said 
opening. 
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29. In a machine for mowing crop materials, the improve- 
ment comprising: 

a cutter bed including a set of rotary cutters extending 
across the path of travel of the machine and rotatable 
about individual upright axes; 

first upright drive shaft means projecting upwardly from 
and operably coupled with a first cutter in the set for 
supplying driving power to said first cutter, 

second upright drive shaft means projecting upwardly 
from and operably coupled with a second cutter in the 
set for supplying driving power to said second cutter, 

power distribution means operably connecting all the 
cutters in the set with one another for transferring 
power between the cutters; 

power means for driving said cutters including a first 
hydraulic motor operably coupled with said first 
upright drive shaft means and a second hydraulic motor 
operably coupled with said second upright drive shaft 
means; and 

conduit means establishing fluid communication between 
said hydraulic motors in such a manner that the motors 
share the load of driving the set of cutters. 

30. In a machine as claimed in claim 29, 

said cutter bed having generally horizontally extending 
wall means spaced above the cutters having the first- 

. mentioned and second drive shaft means projecting 
upwardly therefrom, 

said first mentioned and second drive shaft means extend- 
ing upwardly through and beyond said wall means, 

said hydraulic motors being located above said wall 
means. 

31. In a machine as claimed in claim 29; and 

a pair of outer cutters disposed outboard of the first and 

second cutters, 
said outer cutters each having upright driven shaft means 

projecting upwardly therefrom and operably coupled 

therewith, 

said power means including mechanism operably cou- 
pling each drive shaft means with a corresponding 
driven shaft means. 

32. In a machine as claimed in claim 29, 

said first and second cutters being disposed at opposite 
endmost positions in the set of cutters. 

33. In a machine as claimed in claim 29, 

said power distribution means being located below the set 
of cutters. 

34. In a machine as claimed in claim 33; and 

a pair of outer cutters disposed outboard of the first and 
second cutters; and 

a pair of upright driven shaft means projecting upwardly 
from said outer cutters and operably coupled therewith, 

said power means including mechanism operably cou- 
pling each drive shaft means with a corresponding 
driven shaft means/ 

35. In a machine as claimed in claim 34, 

said mechanism being located above said outer cutters. 

36. In a machine for mowing crop materials, the improve- 
ment comprising: 

a cutter bed including a set of rotary cutters extending 
across the path of travel of the machine and rotatable 
about individual upright axes; 

power distribution means below said cutters operably 
connecting the cutters with one another for transferring 
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power between the cutters; 
upright drive shaft means projecting upwardly from and 

operably coupled with at least one of said cutters for 

supplying driving power to said at least one cutter, 
power means for driving said cutters including at least one 5 

hydraulic motor operably coupled with said upright 

chive shaft means; 
second upright drive shaft means projecting upwardly 

from and operably coupled with a second cutter in the 

set of cutters, 10 
said power means including a second hydraulic motor 

operably coupled with said second upright drive shaft 

means; 

conduit means establishing fluid communication between 15 
said hydraulic motors in such a manner that the motors 
share the load of driving the series of cutters; 

generally horizontally extending wall means spaced 
above the cutters having the first-mentioned and second 
drive shaft means projecting upwardly therefrom, 20 

said first mentioned and second drive shaft means extend- 
ing upwardly through and beyond said wall means, 

said hydraulic motors being located above said wall 
means; and 

25 

a pair of outer cutters disposed outboard of the cutters of 

the set having said drive shaft means projecting 

upwardly therefrom, 
said outer cutters each having upright driven shaft means 

projecting upwardly therefrom and operably coupled 30 

therewith, 

said power means including mechanism operably cou- 
pling each drive shaft means with a corresponding 
driven shaft means. 

37. In a machine as claimed in claim 36, 35 
said mechanism being disposed above said wall means. 

38. In a machine as claimed in claim 36, 

said machine including a crop discharge opening located 
behind at least certain of the cutters in the set, 

40 

said outer cutters and said cutters having the drive shaft 
means projecting upwardly therefrom being disposed 
outboard of the discharge opening at opposite ends 
thereof. 

39. In a machine for mowing crop materials, the improve- 45 
ment comprising: 

a cutter bed including a series of rotary cutters extending 

across the path of travel of the machine and rotatable 

about individual upright axes, 
said series of cutters including a group of cutters and at 50 

least one end cutter located outboard of the group of 

cutters, 

said cutter bed further including an elongated housing 
beneath the group of cutters and power distributing 
means contained within the housing for the cutters of 55 
said group, 

said cutter bed further including a support projecting 
longitudinally outwardly from at least one end of the 
housing and disposed beneath said at least one end 
cutter, 60 

said support being devoid of power distributing means 
therein; 

power means for supplying driving power to the cutters of 
said group and including upright drive shaft means 65 
operably coupled with at least one cutter of the group; 

upright driven shaft means operably coupled with said at 
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least one end cutter; and 
mechanism operably coupling said driven shaft means 
with said power means externally of the support for 
driving said at least one end cutter. 

40. In a machine for mowing crop materials as claimed in 
claim 39, 

said mechanism being operably connected between said 
drive shaft means and said driven shaft means. 

41. In a machine for mowing crop materials as claimed in 
claim 40, 

said mechanism including an endless, flexible drive ele- 
ment entrained around said drive shaft means and said 
driven shaft means. ' 

42. In a machine for mowing crop materials as claimed in 
claim 41, 

said drive element comprising a belt provided with means 
thereon for maintaining a synchronized relationship 
between the drive shaft means and a driven shaft 
means. 

43. In a machine for mowing crop materials as claimed in 
claim 38, 

said drive element comprising a chain capable of main- 
taining the drive shaft means and driven shaft means in 
synchronized relationship. 

44. In a machine for mowing crop materials as claimed in 
claim 40, 

said mechanism including a set of intermeshing gears. 

45. In a machine for mowing crop materials as claimed in 
claim 40, 

said mechanism including a gear box on each of said drive 

shaft means and driven shaft means, 
said mechanism further including transfer shaft means 

extending between said gear box. 

46. In a machine for mowing crop materials as claimed in 
claim 39, 

said series of cutters further including at least one second 
end cutter at the opposite end of the series from the first 
mentioned end cutter and located outboard of the group 
of cutters, 

said cutter bed further including a second support pro- 
jecting longitudinally outwardly from a second, oppo- 
site end of the housing and disposed beneath said at 
least one second end cutter, 

said second support being devoid of power distributing 
means therein; 

upright output shaft means operably coupled with a 
second cutter of the group; 

second upright driven shaft means operably coupled with 
said at least one second end cutter, and 

second mechanism operably coupling said driven shaft 
means with said output shaft means externally of the 
second support for driving said at least one second end 
cutter. 

47. In a machine for mowing crop materials as claimed in 
claim 46, 

said mechanisms for the end cutters of the bed each 
including an endless flexible drive element 

48. In a machine for mowing crop materials as claimed in 
claim 47, 

said flexible drive element comprising a belt provided 
with synchronizing means. 

49. In a machine for mowing crop materials as claimed in 
claim 47, 

said flexible drive element comprising a chain provided 
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with synchronizing means. 

50. In a machine for mowing crop materials as claimed in 
claim 46, 

said mechanisms each including a set of intermeshing 
gears. 

51. In a machine for mowing crop materials as claimed in 
claim 46, 

said mechanisms each including a pair of gear boxes and 
transfer shaft means extending between the gear boxes. 

52. In a machine for mowing crop materials as claimed in 
claim 39, 

further including means defining a crop discharge opening 

behind the cutter bed for receiving crop materials cut 

by the series of cutters, 
said discharge opening having a pair of opposite ends, 
said group of cutters having the first and last cutters of the 

group disposed adjacent said opposite ends of the 

discharge opening, 
said first cutter of the group having said upright drive 

shaft means associated therewith and said last cutter of 

the group having upright output shaft means operably 

coupled with the last cutter, 
said series of cutters further including at least one second 
. end cutter at the opposite end of the series from the first 25 

mentioned end cutter and located outboard of the group 

of cutters, 

said cutter bed further including a second support pro- 
jecting longitudinally outwardly from a second, oppo- 
site end of the housing and disposed beneath said at 30 
least one second end cutter, 

said second support being devoid of power distributing 
means therein; 

second upright driven shaft means operably coupled with 
said at least one second end cutter; and 

second mechanism operably coupling said driven shaft 
means with said output shaft means externally of the 
second support for driving said at least one second end 
cutter. 

53. In a machine for mowing crop materials as claimed in 
claim 52, 

said first and last cutters in the group, and said first and 
second end cutters, all rotating generally inwardly 
toward the discharge opening across the front of the 45 
cutter bed for directing severed crop materials toward 
the discharge opening. 

54. In a machine for mowing crop materials, the improve- 
ment comprising: 

a cutter bed including a series of rotary cutters extending 50 
across the path of travel of the machine and rotatable 
about individual upright axes, 

said series of cutters including a group of intermediate 
cutters and at least a pair of end cutters located out- 
board of the group at opposite ends thereof, 

said cutter bed further including an elongated housing 
beneath the group of cutters and power distributing 
means contained within the housing for the cutters of 
said group, 

said cutter bed further including a pair of supports pro- 
jecting longitudinally outwardly from opposite ends of 
the housing beneath said end cutters, 

said supports being devoid of power distributing means 
therein; 

upright shaft means projecting upwardly from each of the 
first and last cutters in the group; 
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power means operably coupled with at least one of said 
upright shaft means for supplying driving power to the 
cutters of the group; 

upright driven shaft means projecting upwardly from each 
of the end cutters; and 

mechanism operably coupling said driven shaft means of 
the end cutters with said shaft means of said first and 
last cutters of the group externally of the supports for 
driving the end cutters. 

55. In a machine for mowing crop materials as claimed in 
claim 54, 

said power means including mechanically driven means 
coupled with said one shaft means of the group of 
cutters. 

56. In a machine for mowing crop materials as claimed in 
claim 59, 

said power means including a pair of hydraulic motors 
operably coupled with respective shaft means of the 
first and last cutters of the group and means for sup- 
plying hydraulic fluid under pressure to said motors for 
operating the same. 

57. In a machine for mowing crop materials as claimed in 
claim 56, 

said power distribution means within the housing being 
operable to interconnect all of the cutters in said group 
with one another in an unbroken drive line, 

said means for supplying hydraulic fluid under pressure 
including conduit means communicating said motors 
with one another during the application of driving 
power to the shaft means of the first and last cutters of 
the group in a manner to cause the motors to share the 
load of driving all of the cutters of said group and all 
of the end cutters. 

58. In a machine for mowing crop materials as claimed in 
claim 54, 

said mechanism including an endless flexible drive ele- 
ment between each driven shaft means and its respec- 
tive upright shaft means. 

59. In a machine for mowing crop materials as claimed in 
claim 54, 

said flexible drive element comprising a belt provided 
with synchronizing means. 

60. In a machine for mowing crop materials as claimed in 
claim 58, 

said flexible drive element comprising a chain provided 
with synchronizing means. 

61. In a machine for mowing crop materials as claimed in 
claim 54, 

said mechanism including a set of intermeshing gears for 
each driven shaft means and its respective upright drive 
shaft means. 

62. In a machine for mowing crop materials as claimed in 
claim 54, 

said mechanism including a pair of gear boxes and 
transfer shaft means for each driven shaft means and its 
respective upright drive shaft means. 

63. In a machine for mowing crop materials as claimed in 
claim 54, 

further including means defining a crop discharge opening 

behind the cutter bed for receiving crop, materials cut 

by the series of cutters, 
said discharge opening having a pair of opposite ends, 
said group of cutters having the first and last cutters of the 

group disposed adjacent said opposite ends of the 

discharge opening. 
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64. In a machine for mowing crop materials as claimed in 
claim 63, 

said first and last cutters in the group, and said end cutters, 
all rotating generally inwardly toward the discharge 
opening across the front of the cutter bed for directing 5 
severed crop materials toward the discharge opening. 

65. In a machine for mowing crop materials, the improve- 
ment comprising: 

a cutter bed including a series of rotary cutters extending 
across the path of travel of the machine and rotatable 10 
about individual upright axes; 

a crop discharge opening located behind the cutter bed for 
receiving severed crop materials from the series of 
cutters, 15 

said discharge opening having a pair of opposite ends, 

said series of cutters including a group of intermediate 
cutters positioned in front of said discharge opening 
with the first and last cutters of said group being located 
adjacent said opposite ends of the discharge opening, 20 

said series of cutters further including at least a pair of 
opposite end cutters located outboard of the first and 
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last cutters of the group and outboard of said discharge 
opening; 

means for driving the cutters of said group in oppositely 
rotating pairs for directing severed material between 
the cutters of each pair and into the discharge opening, 

the first and last cutters of the group rotating generally 
inwardly toward the discharge opening across the front 
of the cutter bed; and 

means for driving the end cutters in the same direction as 
their next adjacent first or last cutter of the group such 
that the end cutters and the first and last cutters of the 
group all rotate generally inwardly toward the dis- 
charge opening across the front of the cutter bed. 

66. In a machine for mowing crop materials as claimed in 
claim 65, 

said first and last cutters of the group each being provided 

with upright shaft means, 
each of said upright shaft means being located outboard of 

said opposite ends of the discharge opening. 

***** 



